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ABSTRACT 
With recent technological developments in motion capture there is an opportunity to redefine the physical interactions we 
have with products, considering human needs in movement at the forefront rather than subservient to the machine. This 
SDSHUUHSRUWVRQWKHH[SORUDWLRQRIHPRWLRQDOUHDFWLRQWRJHVWXUDOLQWHUIDFHGHVLJQXVLQJ/DEDQ¶V0RYHPHQW$QDO\VLVIURP
the field of dance and drama. After outlining the current status of Gesture Controlled User Interfaces and why the use of 
Laban is appropriate to help understand the effects of movement, the results of a workshop on new interface design are 
presented. Teams were asked to re-imagine a number of product experiences that utilised appropriate Laban effort actions 
and to prototype and present these to the group. Several categories of devices, including direct manipulation, remote control 
and gesture recognition were identified. In aligning appropriate movements to device functionality, utilising culture and 
analogy and where necessary increasing complexity, the interfaces embody a number of concepts relating to gestural 
interface concepts.  
KEYWORDS 
Interaction design, emotional design, Laban Movement Analysis, dance. 
1. INTRODUCTION 
7KLVSDSHUH[SORUHVKRZZHFDQEDODQFHH[WHQGDQGLIQHFHVVDU\FRPSOLFDWHXVHULQWHUIDFHVWRPDNHEHWWHUXVH
RIWKHKXPDQERG\,QSURGXFWGHVLJQSK\VLFDOLQWHUDFWLRQZLWKSURGXFWVKDVEHHQGRPLQDWHGE\WKHILHOGRI
(UJRQRPLFVZKLFKDLPV WRHQVXUH WKDWDOOSURGXFWVDUHGLPHQVLRQDOO\ILW IRUXVHDQGGRQRW LQGXFH LQMXU\
'HVSLWHWKLVLQPDQ\FDVHVWKHSK\VLFDORSHUDWLRQRISURGXFWVLVVXEVHUYLHQWWRWKHWHFKQRORJ\EHKLQGWKHP
)RUH[DPSOHWKHWUHQGIRUFRQWLQXLQJUHGXFWLRQLQPRELOHSKRQHVL]HOHGWREXWWRQVWKDWZHUHGLIILFXOWWRRSHUDWH
%DODNULVKQDQ	<HRZ,QWHUIDFH'HVLJQWKHRWKHUPDLQXVHUFHQWUHGILHOGLQGHVLJQKDVFRPHWRIRFXV
RQWKHXVHRIVRIWZDUHLQRXUHOHFWURQLFGHYLFHV5DVNLQ$QGZKLOHWRXFKVFUHHQVDUHFXUUHQWO\GRPLQDQW
=KDL	.ULVWHQVVRQWKHQH[WJHQHUDWLRQRIGHYLFHVZLOOPDNHXVHRIJHVWXUHUHFRJQLWLRQWHFKQRORJ\WR
DOORZPRUHWKDQDILQJHUWREHXVHGLQWKHFRQWURORIRXUSURGXFWDQGHQYLURQPHQW 
:KLOH *HVWXUH &RQWUROOHG 8VHU ,QWHUIDFHV *&8,V KDYH EHHQ DURXQG IRU WKH ODVW  \HDUV %KXL\DQ 	
3LFNLQJ%X[WRQUHFHQWGHYHORSPHQWVLQPRWLRQGHWHFWLRQDQGDQDO\VLV)LJXUHKDYHPDGHWKH
KDUGZDUHDQGVRIWZDUHPRUHZLGHO\DYDLODEOHIRUUHVHDUFKHUV7KLVKDVUHVXOWHGLQDQLQFUHDVHLQDWWHQWLRQWR
WKHDSSOLFDWLRQVDQGSRVVLELOLWLHVRIVXFKWHFKQRORJ\EH\RQGLWVRULJLQDOXVHLQJDPLQJ)RUH[DPSOH.XKQHO
HWDOKDYHFRQGXFWHGVWXGLHVRQWKHXVHRIWKUHHGLPHQVLRQDOJHVWXUHVXVLQJDPRELOHSKRQHWRFRQWUROD
VPDUWKRPHHQYLURQPHQW7KLVXWLOLVHVWKHPRWLRQVHQVRUVLQWKHSKRQHWRGHWHFWEDVLFVZLSHVWLOWVDQGSRLQWV
WR FRQWURO YDULRXV GHYLFHV ,Q UHYLVLWLQJ WKH ZRUNVWDWLRQ LQWHUIDFH %KUXJXUDP HW DO  KDYH VXJJHVWHG
UHSODFLQJDPRXVHZLWKFDPHUDDQGPRWLRQGHWHFWLRQWHFKQRORJ\ZKLOHUHWDLQLQJWKHFRQYHQWLRQDOPRYHPHQWV
DVVRFLDWHGZLWKDPRXVH7KLVUHWDLQVWKHIDPLOLDULW\RIDNQRZQSDUDGLJPUDWKHUWKDQUHLQYHQWLW IURPILUVW
SULQFLSOHV:KHQDWWHPSWLQJ WRGHILQHDQHZKDQGVIUHH V\VWHP IRUEDVLF LQWHUDFWLRQVZLWKD&$'V\VWHP
-HRQJHWDOXWLOLVHGVLPSOHVWDWLFJHVWXUHVEDVHGRQDQXPEHURIILQJHUVIRUVHOHFWLRQWUDQVODWLRQHWFEXW
WKHVHFDQQRWEHFRQVLGHUHGWREHLQWXLWLYH'HVSLWHUHVHDUFKRQVHWXSVDQGDSSOLFDWLRQVRI*&8,VWKHUHLVOHVV
XQGHUVWDQGLQJDVWRZKDWJHVWXUHVVKRXOGEHHPSOR\HGDQGZK\ 
 
 
)LJXUH(PHUJLQJJHQHUDWLRQRIJHVWXUHUHFRJQLWLRQWHFKQRORJ\LQFOXGLQJWKH1LQWHQGR:LLWKH6RQ\3OD\VWDWLRQ
0RYHWKH0LFURVRIW;ER[.LQHFWDQGWKH/HDS0RWLRQ&RQWUROOHU$QGUHZWRXSGDWHUHIUHVKWKLVLPDJH 
7KHUH DUH PDQ\ SUHFHGHQWV IRU VDWLVI\LQJ SK\VLFDO LQWHUDFWLRQ ZLWK SURGXFWV ZH KDYH DOO H[SHULHQFHG
REMHFWVVXFKDV6/5FDPHUDVRUPXVLFDOLQVWUXPHQWVFRQWDLQLQJPHFKDQLVPVRUDFWLRQVWKDWDUHDGHOLJKWWR
XVH:KDWLVLWDERXWSDUWLFXODUPRYHPHQWVDQGDFWLRQVWKDWDSSHDOWRXVDQGKRZGRWKH\UHODWHWRWKHKXPDQ
ERG\"$ODQJXDJHRINLQDHVWKHWLFVLVUHTXLUHGWRXQGHUVWDQGDQGGHVFULEHWKHFRPELQDWLRQRIPRYHPHQWVDQG
VHQVRU\IHHGEDFNWKDWWULJJHUGLIIHUHQWHPRWLRQDOUHVSRQVHVLQXVHUV0DOL]LDDQG%HOOXFFLDGYRFDWHWKH
XVHRISDUWLFLSDWRU\GHVLJQWRDOLJQJHVWXUHVRIWKHLQWHUIDFHZLWKFXOWXUDOIDFWRUVDQGDOVRSHUVRQDOLVDWLRQIRU
LQGLYLGXDOVWRPDNHLWDVµQDWXUDO¶DVSRVVLEOH±UDWKHUWKDQDSURVFULEHGVHWRIPRYHPHQWVWKDWPXVWEHOHDUQW
,Q WKLV ZRUN ZH WKHUHIRUH SUHVHQW D ZRUNVKRS ZKHUH GHVLJQ VWXGHQWV ZHUH LQYLWHG WR UHLPDJLQH SURGXFW
LQWHUIDFHV7RDFKLHYHWKLVZHXWLOLVHG5XGROI/DEDQ¶V'DYLHVPRYHPHQWVWXGLHVZKLFKDUHZLGHO\XVHG
LQWKHILHOGRIGDQFHDQGGUDPDWRKHOSTXDQWLI\DQGXQGHUVWDQGSK\VLFDOSURGXFWLQWHUDFWLRQV 
3RVVLEO\LQFOXGHVRPHPRUHIRFXVRQ+&,VFHQDULRV«HPEHGGHGHOHFWURQLFV«LQWHUQHWRIHYHU\WKLQJ«" 
2. QUALITY OF USE 
:HKDYHQDPHGWKLVPRUHKROLVWLFDSSURDFK WRPRYHPHQW µTXDOLW\RIXVH¶7KLVGHOLEHUDWHO\FKDOOHQJHV WKH
µHDVHRIXVH¶PD[LPZKLFKZKLOHRSHQLQJXSQHZOHYHOVRIGHVLJQLQFOXVLYLW\&ODUNVRQ&ROHPDQ.HDWHV	
/HEERQKDVLQPDQ\FDVHVVWULSSHGDZD\LQWHUDFWLRQWRWKHSRLQWRILQYLVLELOLW\ZLWKRXWFRQVLGHULQJWKH
HPRWLRQDO YDFXXP WKLV OHDYHV /HH+DUDGD	6WDSSHUV1RUPDQ)RUH[DPSOHXVLQJDQROG
IDVKLRQHGW\SHZULWHUZLWKLWVFDUHIXOSDSHUIHHGVZLQJLQJNH\SUHVVHVDQGVZLSLQJFDUULDJHUHWXUQVSURYLGHVD
PXFKPRUHYLYLGH[SHULHQFHWKDQWKHOLPLWHGH[SHULHQFHRIW\SLQJRQWKHODWHVWWDEOHW:HFRQWHQGWKDWZKLOH
WKHQXPEHURIVWHSVVHTXHQFHVRUPRWLRQVPD\VHHPEH\RQGWKHPLQLPXPUHTXLUHGLWPD\LQIDFWEHGHVLUDEOH
WRLPSURYHWKHIHHOZKHWKHUWKURXJKEDODQFHV\PPHWU\VSHHGRUTXDOLW\RIPRWLRQ([DPSOHVRIWKHLVVXHV
WKDWDIIHFWTXDOLW\RIXVHDUHRXWOLQHGEHORZ 
(UJRQRPLFV 
(UJRQRPLFVDQGKXPDQIDFWRUVDUHFULWLFDOLQHQVXULQJWKDWSURGXFWVDUHHDVLO\XVHGE\DVPDQ\PHPEHUVRI
WKHSRSXODWLRQDVSRVVLEOH,QDGGLWLRQLWLVFRQFHUQHGZLWKHQVXULQJWKDWWKHSK\VLFDOGHPDQGVZLOOQRWFDXVH
VWUHVVRULQMXU\RYHUDSHULRGRIWLPH7KHVHSULQFLSOHVVKRXOGDSSO\WRWKHGHVLJQRIDQ\JHVWXUDOLQWHUIDFHLQ
UHLQWURGXFLQJODUJHUPRWLRQVWKHUHLVDGDQJHURIIDWLJXH)RUH[DPSOHFRQVLVWHQWXVHRIDVZLSLQJJHVWXUHFRXOG
FDXVH VKRXOGHUSDLQ LI LW FDXVHV WKH DUP WREH UDLVHG IRU DSURORQJHGSHULRGRI WLPH ,Q HQFRXUDJLQJ PRUH
LQWXLWLYHJHVWXUHVDQGSKUDVLQJPRYHPHQWKRZHYHULWPD\EHSRVVLEOHWRDYRLGWKHNLQGRIUHSHWLWLYHVWUDLQ
LQMXULHVFDXVHGE\WKHFRQVWULFWHGSRVLWLRQVDQGUHSHWLWLRQVGHPDQGHGE\FXUUHQWFRPSXWHUZRUNVWDWLRQV 
*HVWXUH 
*HVWXUH LV FORVHO\ DVVRFLDWHG ZLWK VSHHFK DQG FRPPXQLFDWLRQ ± LW LV XVHG IRU HPSKDVLV LQIOHFWLRQ DQG
H[SODQDWLRQ ,Q WKLV VHQVH LW LV VRPHWKLQJ WKDW ZH GR XQFRQVFLRXVO\ DQG LV DVVRFLDWHG ZLWK RXU LQWHQWLRQV
3UHVFULEHGJHVWXUHVVKRXOGWKHUHIRUHDOLJQZLWKWKHLQWHQGHGRUGHVLUHGHPRWLRQDOUHDFWLRQRIWKHXVHU\RXGR
QRW RSHQ \RXU DUPV WR GDQJHU RU VPLOH ZKHQ VRPHWKLQJ LV VDG 7KHVH XQLYHUVDO JHVWXUHV RU PRWLRQV DUH
IXQGDPHQWDODQGVKRXOGEHFRQVLGHUHGLQUHODWLRQWRWKHIXQFWLRQDOLW\RIWKHSURGXFWLQWHUIDFH 
&XOWXUH 
$VZHOODVFRPPXQLFDWLRQJHVWXUHVDUHFORVHO\UHODWHGWRFXOWXUH6RPHDXWKRUVDGYRFDWHWKDWSUHVHWJHVWXUDO
YRFDEXODULHVDUHQRWDSSURSULDWHLQWKHGHYHORSPHQWRIµQDWXUDO¶LQWHUIDFHVDVWKHFXOWXUDOGLIIHUHQFHVEHWZHHQ
JURXSVFDQPHDQWKDWDJHVWXUHLQRQHORFDWLRQKDVDFRPSOHWHO\GLIIHUHQWPHDQLQJIURPLQDQRWKHU/LHEHQDX
	%DFNKRXVH6LPLODUO\GLIIHUHQWFXOWXUDOJURXSVFDQEHPRUHRUOHVVH[SDQVLYHLQWKHLUXVHRIJHVWXUH
)RUH[DPSOH/DWLQDQG0HGLWHUUDQHDQFRXQWULHVDUHRIWHQPRUHH[SUHVVLYHWKDQQRUWKHUQ(XURSHDQVDQGWKLV
FDQEHREVHUYHGLQWKHQXPEHUDQGVL]HRIJHVWXUHVGXULQJFRQYHUVDWLRQ7KHVHYDULDQFHVVKRXOGEHFRQVLGHUHG
ZKHQSUHVFULELQJJHVWXUHVWKDWPD\EHXVHGDFURVVFXOWXUHVRUDFFRPPRGDWLQJWKHGHYHORSPHQWIURPZLWKLQ
GLIIHUHQWFXOWXUDOJURXSV 
&RPSOH[LW\ 
&RPSOH[LW\LVWKHPRVWFRXQWHULQWXLWLYHRIWKHWKHPHVZHKDYHLGHQWLILHGIRUTXDOLW\RIXVH$JHVWXUHPLJKW
EHVLPSOHDQGHUJRQRPLFDOO\VRXQGEXWWKHUHPD\QHYHUWKHOHVVEHDQRSSRUWXQLW\WRPDNHLWPRUHSK\VLFDOO\
RUFXOWXUDOO\UHZDUGLQJE\H[WHQGLQJLW7KHUHLVDGDQJHUWKDWLIVRPHWKLQJLVWRRGLIILFXOWWRFRPSOHWHWKHQLW
XQGHUPLQHVXVDELOLW\EXW LIE\FRPSOLFDWLQJDQ LQWHUDFWLRQ LWSXWV WKHXVHU LQ WRXFKZLWK WKHPVHOYHVRU WKH
IXQFWLRQDOLW\RIWKHSURGXFWWKHQLWLVZRUWKZKLOH)RUH[DPSOHJHWWLQJZDWHUIURPDIDXFHWDWDEDVLQFRXOGEH
DPRUHUHZDUGLQJH[SHULHQFH2IWHQKDQGVDUHVOLSS\GLUW\RUFROGZKHQWU\LQJWRWXUQRUSUHVVWKHUHTXLUHG
WDS DQG FXUUHQW PRWLRQGHWHFWRUV FDQ UHVXOW LQ D IUXVWUDWLQJ ZDYLQJRI WKH KDQGV:LWK PRUH VRSKLVWLFDWHG
PRWLRQGHWHFWRUVZDWHUVWUHDPVFRXOGEHWHDVHGRXWLQIXQDQGHYRFDWLYHZD\VWKDWPD\LQYROYHDQHOHPHQWRI
OHDUQLQJEXWEHXOWLPDWHO\PRUHVDWLVI\LQJDQGSURYLGHJUHDWHUFRQWURO 
3. LABAN STUDIES 
7RXQGHUVWDQGPRUHGHHSO\WKHQDWXUHRIPRYHPHQWLQUHODWLRQWRWKHKXPDQERG\ZHKDYHORRNHGWRWKHILHOG
RIGDQFH5XGROI/DEDQ¶V /DEDQ/DEDQ	/DZUHQFHPRYHPHQW VWXGLHVDUHRQHRI WKHPRVW
ZLGHO\XVHGDQGFRKHVLYH WKHRULHVRIKXPDQPRYHPHQW UHFRJQLVLQJ WKHSK\VLFDODQGH[SUHVVLYHYDULDWLRQV
EHKLQGKXPDQPRWLRQ0DULRQWRLQVHUWPDWHULDORQ/DEDQ¶VKLVWRU\DQGEDFNJURXQG'HVSLWHEHLQJEDVHGLQ
WKHDUWVDQGIRUPLQJWKHEDVLVIRUFRQFHSWVVXFKDVGDQFHWKHUDS\%DUWHQLHII	/HZLV/DEDQZRUNHG
ZLWKHQJLQHHUVWRDQDO\VHWKHPRYHPHQWG\QDPLFVRILQGXVWULDOZRUNHUVLQWKHV'DYLHVDQGVHQLRU
PDQDJHPHQW0RRUH7KHUHKDYHEHHQDQXPEHURISUHYLRXVVWXGLHVH[DPLQLQJWKHXVHRI/DEDQRWDWLRQ
LQWKHFRQWH[WRISURGXFWLQWHUDFWLRQ/RNH/DUVVHQ	5REHUWVRQ/RNH	5REHUWVRQ+HNNHUWHW
DOGHVFULEHWKHGHYHORSPHQWRIDSKRWRFRSLHUDQGVFDQQHUWKDWXVHVWKHPHWDSKRURIGDQFHWRFUHDWHD
PRUHPHDQLQJIXOXVHUH[SHULHQFH6XFKUHVHDUFKLQWRXVLQJPRUHSHRSOHRULHQWDWHGLQWHUDFWLRQVXVLQJGDQFH
DQGPRYHPHQWDVLQVSLUDWLRQ%XOO.HQGRQ6KHSSDUGHWDOKDYHUHVXOWHGLQWKHLPSRUWDQFH
RINLQDHVWKHWLFV±WKHTXDOLW\DQGHIIHFWVRIPRYHPHQW±EHLQJPRUHIXOO\FRQVLGHUHGLQGHVLJQ0RHQ
0DULRQWRH[SDQGDELWPRUHRQWKHWKHRU\RINLQDHVWKHWLFV%\GHYHORSLQJDFOHDUHUIRUPXODWLRQRIWKH
PRWLYDWLRQIRUPRYHPHQWLQUHODWLRQWRSURGXFWVZHDLPWRFRQQHFWH[LVWLQJZRUNRQGDQFHDQGGUDPDZLWK
LQWHUDFWLRQGHVLJQLQDZD\WKDWZLOOSODFHHPSKDVLVRQWKHHPRWLRQDOUHDFWLRQRIXVHUV 
(IIRUW$FWLRQV 
µ(IIRUW¶LVWKHLQQHUDWWLWXGHWRZDUGVDPRWLRQIDFWRUDQGLVDSSOLHGWRRUWKURXJKHLJKWEDVLF(IIRUW$FWLRQV
7KHVHDUHGHVFULSWLYHO\QDPHG)ORDW3XQFK*OLGH6ODVK'DE:ULQJ)OLFNDQG3UHVVDQGKDYHEHHQXVHG
H[WHQVLYHO\ LQ DFWLQJ VFKRROV WR GHYHORS WKH DELOLW\ WR FKDQJH TXLFNO\ EHWZHHQ SK\VLFDO PDQLIHVWDWLRQV RI
HPRWLRQ /DEDQ XVHV WKH µPRWLRQ IDFWRUV¶ RI :HLJKW : 7LPH 7 6SDFH 6 DQG )ORZ ) WR GHVFULEH
PRYHPHQWVHQVDWLRQLQHDFKHIIRUWDFWLRQ(DFKKDVRSSRVLWHSRODULWLHVWKDWUHYHDOWKHVXEWOHWLHVRIPRYHPHQW
HJ UHDFKLQJ IRU DQREMHFW DQGSXQFKLQJ VRPHRQH PD\EHPHFKDQLFDOO\ VLPLODU EXW WKHXVHRI PRYHPHQW
VWUHQJWKDQGFRQWUROLQHDFKFDVHLVYHU\GLIIHUHQW)LJXUHVKRZVWKH/DEDQ(IIRUW*UDSKZKLFKDOORZVPRWLRQ
IDFWRUV WREHGRFXPHQWHG)RU WKH WZRH[DPSOHV WKHGLIIHUHQW TXDOLWLHVRI PRWLRQ UHVXOW LQGLIIHUHQW HIIRUW
DFWLRQVUHDFKLQJIRUDQREMHFWEHFRPHVDSUHVVLQJDFWLRQ«0DULRQFDQ\RXH[SDQGDQ\RQWKLV" 
 
 
)LJXUH/DEDQ(IIRUW*UDSKIRUGHVFULELQJTXDOLW\RIHIIRUW/DEDQSDQGLOOXVWUDWLQJKRZPRWLRQIDFWRUVFDQ
DIIHFWPHFKDQLFDOO\VLPLODUPRYHPHQWV 
:HFDQWKHUHIRUHXVHPRWLRQIDFWRUVWRGHVFULEHDUDQJHRIHIIRUWDFWLRQV)LJXUHVKRZVKRZWKHHLJKWEDVLF
HIIRUWDFWLRQVFDQYDU\ZLWKGLIIHUHQWHPSKDVHVRQWKHPRWLRQIDFWRUV7KHHIIRUWDFWLRQVKDYHEHHQRUJDQLVHG
UDGLDOO\ZLWKGLUHFWHIIRUW DFWLRQV WRZDUGV WKH WRSDQGVXGGHQDFWLRQV WRZDUGV WKH ULJKW7KLV IUDPHZRUN LV
XVHIXOLQFRQVLGHULQJKRZPRYHPHQWVUHODWHWRGLIIHUHQW/DEDQHIIRUWDFWLRQV 
 
 )LJXUH/DEDQ¶VHLJKW(IIRUW$FWLRQVZLWKQRWDWLRQDQGH[DPSOHVRIXVH/DEDQ 
7RLOOXVWUDWHKRZWKHVHHIIRUWDFWLRQVFDQEHXVHGWRFDSWXUHSURGXFWLQWHUDFWLRQVDQH[DPSOHKDVEHHQLQFOXGHG
FRPSDULQJWKHXVHRIDVPDUWSKRQHFDPHUDZLWKDQ6/5FDPHUD 
)LJXUH  7R FRPSOHWH WKH VHTXHQFH RI PRYHPHQW WUDQVLWLRQV RFFXU EHWZHHQ WKH EDVLF DFWLRQV DQG LQ
HPSOR\LQJWKHµHIIRUW¶RUWKHµTXDOLW\RIPRYHPHQW¶RI7LPH:HLJKW6SDFHDQG)ORZWKHVHWUDQVLWLRQVRFFXU
ZLWKEDVLFDFWLRQVEHFRPLQJJURXSHGRU IRUPLQJD VHTXHQFHHQDEOLQJ WKHSKRWRJUDSKHU WRIXOILOKLVRUKHU
LQWHQWLRQ7KHHIIRUWRI7LPH:HLJKW6SDFHDQG)ORZDUHLQWHJUDOWRWKHHLJKWEDVLF(IIRUW$FWLRQV(DFKRI
WKH(IIRUW$FWLRQVFDQFKDQJHVSHHGFDQEHTXLFNRUVXVWDLQHGZHLJKWFDQEHVWURQJRUOLJKWVSDFHFDQEH
GLUHFW RU LQGLUHFW DQG IORZFDQEHERXQGRU IUHH7KH HIIRUW DSSOLHG WR HDFKRI WKHPRYHPHQW DFWLRQV DQG
VHTXHQFHVSURYLGHVWKHNH\WRWKHHPRWLRQDOUHVSRQVHZLWKLQWKHPRYHPHQWVHTXHQFH0DULRQWKLVFRXOGXVH
PRUHH[SODQDWLRQH[SDQVLRQLIDSSURSULDWH 
 
  
)LJXUH$SSOLFDWLRQRI/DEDQ¶VHIIRUWDFWLRQVWRWKHXVHRIVPDUWSKRQHDQG6/5FDPHUDV 
4. WORKSHOP 
7KLVVHFWLRQSUHVHQWVWKHUHVXOWVRIDRQHGD\ZRUNVKRSIRUDQXQGHUJUDGXDWH(PRWLRQDO'HVLJQDQG([SHULHQFH
FODVV$IWHUEHLQJLQWURGXFHGWKHEDVLFFRQFHSWVRI/DEDQDQGH[SHULHQFLQJDVHULHVRIPRYHPHQWH[HUFLVHV
WHDPVRIWKUHHZHUHLQYLWHGWRUHLPDJLQHDQXPEHURISURGXFWH[SHULHQFHVWKDWXWLOLVHDSSURSULDWH/DEDQHIIRUW
DFWLRQV7KHWKHPHVSURYLGHGIRUFRQVLGHUDWLRQLQFOXGHGGRPHVWLFPHGLFDOLQGXVWULDOFRPPHUFLDORIILFHDQG
UHWDLO XVH &DUG PDVNLQJ WDSH IOLSFKDUWV DQG PDUNHU SHQV ZHUH SURYLGHG WR DOORZ VSDWLDO SURWRW\SHV DQG
VWRU\ERDUGVWREHFRQVWUXFWHGDQGGHPRQVWUDWHGWRWKHJURXS 
$UWLFXODWLQJHPRWLRQDOUHVSRQVH 
:KHQDUWLFXODWLQJHPRWLRQDOUHDFWLRQWRWKHGLIIHUHQW/DEDQPRYHPHQWVLWZDVLPSRUWDQWWRHQFRXUDJHFODULW\
LQH[SUHVVLRQ0DQ\PRGHOVRIHPRWLRQDOUHDFWLRQH[LVWEXWDXVHIXODQGHDV\WRXQGHUVWDQGPRGHOLV3OXWFKLN¶V
:KHHO RI (PRWLRQ  7KLV FRQVLVWV RI HLJKW EDVLF HPRWLRQV ZKLFK FRPELQH WR IRUP HLJKW DGYDQFHG
HPRWLRQV7KHHPRWLRQVDUHFRRUGLQDWHGLQSDLUVRIRSSRVLWHVZLWKLQWHQVLW\RIHPRWLRQDQGLQGLFDWRUFRORXU
GHFUHDVLQJWRZDUGVWKHSHULSKHU\RIWKHZKHHO)LJXUH7HDPVZHUHDVNHGWRUHIHUWRWKLVZKHQGHVFULELQJ
WKHLU LQWHUIDFH DQG WR FOHDUO\ LGHQWLI\ DQ\ HPRWLRQV QRW FRYHUHGE\ WKH ZKHHO 5HLPDJLQJ ZLWK WKHXVHRI
WHFKQRORJ\IRUPRUHVRSKLVWLFDWHGPDQPDFKLQHLQWHUDFWLRQV 
 )LJXUH3OXWFKLN¶V:KHHORI(PRWLRQVKRZLQJHLJKWEDVLFDQGHLJKWDGYDQFHGHPRWLRQV 
2XWSXW 
,QFRQVWUXFWLQJWKHLULQWHUIDFHWHDPVZHUHDVNHGWRLGHQWLI\DSDUWLFXODUSURGXFWRUWDVNZLWKLQWKHLUDOORFDWHG
WRSLFZKHUHWKHLQWHUDFWLRQFRXOGEHFKDQJHGWKURXJKXVHRIDPRUHYLYLGSK\VLFDOLQWHUIDFH7KHLQWHUIDFHV
GHYHORSHGE\WKHWHDPVLQFOXGHGDGHILEULOODWRUDFDOOFHQWUHWHOHSKRQHDZDUHKRXVHIRUNOLIWDVKRSSLQJWUROOH\
D KLIL V\VWHP D KRVSLWDO EHG DQG D 79$IWHU LGHQWLI\LQJ DOO WKH IXQFWLRQV UHTXLUHG RI WKH LQWHUDFWLRQ
DSSURSULDWH/DEDQPRWLRQVZHUHWULDOOHGWKURXJKWKHXVHRIFDUGERDUGSURWRW\SHV7KHVHZHUHE\QHFHVVLW\YHU\
URXJKDQGUHDG\EXWDOORZHGWKHWHDPVWRSUDFWLFDOO\H[SORUHZKDWWKHLQWHUDFWLRQVIHOWOLNH$VDPSOHRIWKH
PRGHOVDVXVHGLQWKHGHPRQVWUDWLRQVDUHVKRZQLQ)LJXUH 
,QFOXGHDGGLWLRQDOPDWHULDORQWKLV\HDU¶VZRUNVKRS"2ULQFOXGHPDWHULDOIURPVRPHZKHUHHOVH" 
 )LJXUH([DPSOHVRIRXWSXWIURPWKHZRUNVKRSLQFOXGLQJDVXSHUPDUNHWWUROOH\GHILEULOODWRUKLILUHPRWHFRQWURODQG
79 
5. DISCUSSION 
,QWKHGHPRQVWUDWLRQVRIWKHLQWHUIDFHVDQGWKURXJKGLVFXVVLRQVGLIIHUHQWFDWHJRULHVRIJHVWXUDOLQWHUIDFHVZHUH
DSSDUHQW'LUHFWO\DFWLYDWHGGHYLFHVUHTXLUHGSK\VLFDORSHUDWLRQDQGWKHLGHDVRI/DEDQZHUHXVHGWRIRFXVRQ
RSWLPLVLQJDQGLPSURYLQJWKHDFWLRQVXVHG$QH[DPSOHRIWKLVZDVWKHVKRSSLQJWUROOH\LQWHUIDFH7KHWHDP
SURSRVHGWKDWWKHWUROOH\ZDVVSOLWLQWRWZRPDMRUDUHDVIRUVWRUDJHDQDGMXVWDEOHXSSHUVKHOIZKHUHGHOLFDWH
LWHPVVXFKDVYHJHWDEOHVFRXOGEHSODFHGDQGDORZHUDUHDIRUODUJHEXON\LWHPV7KHPRUHGHOLFDWHSODFHPHQW
DQGDGMXVWPHQWRI WKH VKHOI LVDOLJQHGZLWK WKH GDEELQJ DFWLRQVZKLFKDUHGHOLFDWHZHLJKWEXW IRFXVVHG LQ
GLUHFWLRQ7KHVHZHUHIHOWWRDOLJQZHOOZLWKDVHQVHRIFDUHRUYLJLODQFHLQWKHXVHU,WZDVVXJJHVWHGWKDWE\
LQFOXGLQJVORSHGRULQFOLQHGVKHOYHVLQWKHORZHUVWRUDJHDUHDSXQFKLQJDFWLRQVZLWKHPSKDVLVRQILUPDQG
VXGGHQPRYHPHQWZRXOGEHDSSURSULDWHO\GHFLVLYHWRUHLQIRUFHWKHVHFXUHVWRUDJHRIWKHLWHPV 
5HPRWHFRQWUROOHUVDUHDFRPPRQ IRU WKHRSHUDWLRQRIPDQ\FXUUHQWGHYLFHV&RPELQHGZLWK WKHXVHRI
PRWLRQ VHQVRUV LW LV SRVVLEOH WR LQFRUSRUDWH DVSHFWV RI JHVWXUH LQWR WKH LQWHUIDFHGHVLJQ2QHRI WKH WHDPV
GHFLGHGWRUHYLHZWKHRSHUDWLRQRIDKLILDQGFKRVHWRXWLOLVHDVWLFNOLNHGHYLFHWKDWFRXOGEHEHQWDQGWZLVWHG
WRFRQWUROWKHPXVLFEHLQJSOD\HG%\EHQGLQJWZLVWLQJRUZDYLQJWKHVWLFNLWZDVSRVVLEOHWRDGMXVWYROXPH
VNLSWUDFNVDQGWXUQWKHV\VWHPRQRII:KLOHOHDUQLQJDQGH[HFXWLQJWKHJHVWXUHVDVVRFLDWHGZLWKWKLVLQWHUIDFH
FRXOGEHFRQVLGHUHGPRUHFRPSOH[WKDQWKHSXVKRIDEXWWRQLWKLJKOLJKWHGWKHLQFUHDVHGVDWLVIDFWLRQWKDWFDQ
EH DFKLHYHG WKURXJK HIIHFWLYH SK\VLFDO PRYHPHQW ,Q SDUWLFXODU WKH ZULQJLQJ PRWLRQ XVHG IRU YROXPH
DGMXVWPHQWZLWKLWV ILUPEXW IOH[LEOHPRYHPHQWVXWLOLVHGWKHIXOOERG\LQDZD\VLPLODUWRGDQFLQJ,WDOVR
LQFOXGHGDQHOHPHQWRIPHWDSKRULQWXUQLQJWKHQHXWUDOVWLFNLQWRDVPLOHUHLQIRUFLQJWKHSOHDVXUHRIPXVLF 
$JHVWXUDOUHFRJQLWLRQLQWHUIDFHLQYROYHVQRGLUHFWFRQWDFWZLWKDQREMHFWDQGUHOLHVRQPRYHPHQWLQVSDFH
,QUHGHVLJQLQJD79FRQWUROLQWHUIDFHZLWKWKHLQWHQWLRQRIPDNLQJWKHH[SHULHQFHPRUHRIDFLQHPDWLFµHYHQW¶
RQHWHDPGHVFULEHGDVHWRIJHVWXUHVIRUVZLWFKLQJFKDQQHOVWXUQLQJRQRIIDQGDGMXVWLQJYROXPH,QWHUIDFHV
VXFKDVWKHVHUHTXLUHWKHGHILQLWLRQRIDJHVWXUDOYRFDEXODU\WKDWLVHDV\WROHDUQDQGFXOWXUDOO\DSSURSULDWHDV
ZHOO DV LQFRUSRUDWLQJ PRWLRQV WKDW PDNH HIIHFWLYH XVH RI WKH ERG\$V ZHOO DV LGHQWLI\LQJ WKH IOLFNLQJ DQG
SUHVVLQJJHVWXUHVWKDWPLJKWEHH[SHFWHGIRUFKDQJLQJFKDQQHODQGRQRIIIXQFWLRQVWKHWHDPDOVRLGHQWLILHGD
GLDJRQDO VODVKLQJ PRWLRQ IRUYROXPHDGMXVWPHQW7KLV LV D IOH[LEOH DQG ILUP PRYHPHQW EXW ZLWKGLIIHUHQW
VSHHGVFDQEHXVHGWRFKDQJHWKHYROXPHHLWKHUTXLFNO\RUVORZO\$VZHOODVLQFRUSRUDWLQJPXFKRIWKHERG\
LQDG\QDPLFPRYHPHQWWKDWVXLWVWKHFKDQJHRIVWDWHEHLQJLQGXFHGLWDOVRUHOLHVRQDFXOWXUDODQDORJ\RIWKH
JURZLQJWULDQJOHV\PEROWKDWRIWHQLQGLFDWHVYROXPHSLFWRULDOO\ 
7DEOH'LIIHUHQWFDWHJRULHVRIPRYHPHQWLQSURGXFWFRQWURO 
Type of control Issues Examples from 
workshop 
Embodiment 
Direct activation How physical manipulation can be 
made more rewarding. Quality 
rather than ease of use. 
Supermarket 
trolley 
Precise motions for 
placement of vegetables, 
larger punches for storage of 
heavy goods. 
Remote controller Mixes physical contact and 
movement at a distance. Paradigm 
for control is important. 
Hi-fi remote Manipulation of a stick-like 
device to mimic 
characteristics of dance, and 
utilisation of metaphor. 
Gesture recognition Control achieved entirely through 
movement of the body in space. 
Requires definition of an 
appropriate gestural vocabulary. 
TV control Alignment of motion with 
function. Incorporation of 
variations in magnitude and 
reliance on cultural analogy. 
 
7KHVHWKUHHFDWHJRULHVRIFRQWUROOHUKDYHEHHQVHWRXWLQ7DEOHDORQJZLWKWKHPDLQLVVXHVIRUFRQVLGHUDWLRQ
DQGH[DPSOHVIURPWKHZRUNVKRS$QLQWHUIDFHZKLFK LQFRUSRUDWHGDQXPEHURIGLIIHUHQWHOHPHQWVZDV WKH
GHILEULOODWRUGHYLFH,WZDVSURSRVHGWKDWWKLVZRXOGFRQVLVWRIDSDLURIJORYHVZRUQE\WKHSHUVRQWRDGPLQLVWHU
WKH HOHFWULFDO FKDUJH IRU UHVXVFLWDWLRQ ZLWK DQ DX[LOLDU\ LQGLFDWRUXQLW2SHUDWLRQ FRQVLVWHGRI IRXUGLVWLQFW
HOHPHQWV 
1. WRXFKILQJHUWLSVWRVZLWFKRQ 
2. VSLQKDQGVWRFKDUJH 
3. SUHVVFKHVWWRDGPLQLVWHUFKDUJH 
4. LQWHUORFNILQJHUVWRVZLWFKRII 
,Q VZLWFKLQJ WKHGHYLFHRQE\ WRXFKLQJ WKH ILQJHUWLSV LW HQFRXUDJHVDPRPHQWRISUHFLVLRQDQGSRLVH
6SLQQLQJWKHKDQGVZLWKDZKLSSLQJVODVKLQJPRYHPHQWWRFKDUJHWKHJORYHVLVKLJKO\G\QDPLFSURYLGLQJWKH
XVHUZLWKDQLQFUHDVHGDOHUWQHVVDQGLVDOVRKLJKO\YLVLEOHWRRQORRNHUVLQGLFDWLQJWKDWVRPHWKLQJLVDERXWWR
KDSSHQ7KHSUHVVLQJPRWLRQRIDGPLQLVWHULQJWKHFKDUJHLVDILUPDQGGLUHFWPRYHPHQWWKDWLVDSSURSULDWHIRU
WKHWUDQVPLVVLRQRIHQHUJ\IURPRQHLQGLYLGXDOWRDQRWKHU$QGE\LQWHUORFNLQJWKHILQJHUVWRVZLWFKWKHGHYLFH
RIIWKHUHLVDSK\VLFDODQGYLVXDOVHQVHRIFORVXUH7KURXJKRXWLWVRSHUDWLRQWKHJHVWXUHVDQGIXQFWLRQDOLW\RI
WKH GHILEULOODWRU DUH FORVHO\ LQWHUUHODWHG DQG DOWKRXJK LW LV D VSHFXODWLYH GHYLFH LW HPERGLHV PDQ\ RI WKH
SRVVLELOLWLHVRIXWLOLVLQJPRYHPHQWHIIHFWLYHO\ 
7KLVLQWHJUDWLRQRIIXQFWLRQDOLW\DQGPRYHPHQWLVGLIILFXOWWRDFKLHYHLQFRQYHQWLRQDOGHVNWRS+&,VHW
XSV$VVHWRXWLQSUHYLRXVZRUNE\WKHDXWKRUVWKHSULQFLSOHVRIPRYHPHQWFDQEHXVHGWRHVWDEOLVKJHVWXUDO
YRFDEXODULHVWKDWFRXOGIUHHXVIURPVWDWLFVLWWLQJSRVLWLRQVLQWKHRSHUDWLRQRIFRPSXWHUV 
,PSOLFDWLRQVIRU+&, 
:HFDQGLVFXVVWKHVHGLIIHUHQWFDWHJRULHVRIGHYLFHLQUHODWLRQWR+&,« 
'LUHFWDFWLYDWLRQDFODFNLQJODSWRSNH\ERDUGDPRXVHWKDWHQJDJHVWKHZKROHERG\,QIDFWWKLVGRHVQ¶W
JHQHUDOO\DSSO\WRFRPSXWHUVDSDUWIURPNH\ERDUGVDQGPRXVH,WHPVWKDWDUHXVHGWRPDQLSXODWHWKHPDFKLQH
GLUHFWO\<RXFRXOGDUJXHWKDWWKHPRXVHDQGNH\ERDUGVFDQLQIDFWEHUHPRWHFRQWUROOHUV 
&RQWUROOHUGHVLJQWKH36FRQWUROOHU±PHQWLRQPHQWDOORDG"<RXVWLOOSK\VLFDOO\KROGVRPHWKLQJ:KDW
ZHLJKWVKRXOGLWEHZKDWVKRXOGWKHPRYHPHQWVGR" 
*HVWXUHUHFRJQLWLRQ±PHDQLQJIXOXVHVIRUWKHZLLWKHODQJXDJHRINLQDHVWKHWLFV7KHODFNRIUHVLVWDQFHLQ
WKHDLU 
 
:HKDYHIRXQGWKDWDOWKRXJKJHVWXUHUHFRJQLWLRQLVGULYLQJPXFKRIWKHQHZSK\VLFDOLQWHUIDFHGHVLJQWKH
ODFNRIFRQVWUDLQWVDVVRFLDWHGZLWKLWSUHVHQWVRPHRIWKHELJJHVWLVVXHV/DFNRIUHVLVWDQFHYRODWLOLW\RIPRRG
HWF 
:KLOHZHFDQDVVLJQDFWLRQVWRSURGXFWVKRZHYHUWKHVWDWHRIPLQGRIWKHXVHUDQGVXEVHTXHQWTXDOLW\RI
PRYHPHQWLQXQGHUWDNLQJWKHVHLVFUXFLDO,IZHWDNHWKHH[DPSOHRIWKHVWLUULQJIORDWLQJPRWLRQDVVRFLDWHG
ZLWKWKHW\SLFDOGLDOOLQJDURWDU\WHOHSKRQHZHFDQXQGHUVWDQGWKLVHIIHFWEHWWHU:KLOHWKHVSDFHRIWKHGLDOOLQJ
DFWLRQLVGHILQHGWKHUHUHPDLQVVFRSHIRUFRQVLGHUDEOHYDULDWLRQLQWKHWKUHHRWKHUHIIRUWDFWLRQVRIWLPHZHLJKW
DQGIORZ$SHUVRQLQDQDJLWDWHGVWDWHRIPLQGPDNLQJDQHPHUJHQF\FDOOLVOLNHO\WREHIDUPRUHDJJUHVVLYHLQ
GLDOOLQJ WKDQVRPHRQH UHOXFWDQWO\FDOOLQJDGLVWDQW UHODWLYH6XFKDQDJJUHVVLYHXVHRI WKH WHOHSKRQHZRXOG
FKDQJHWKHQDWXUHRIWKHLQWHUDFWLRQIURPDVWLUULQJIORDWLQJPRWLRQWRDZKLSSLQJVODVKLQJPRWLRQ 
 
)LJXUHLOOXVWUDWHVWKLVWUDQVLWLRQ$VDZLGHO\UHFRJQLVHGIUDPHZRUNIRUGHVFULELQJHPRWLRQ5XVVHOO¶V
 0RGHO RI$IIHFW KDV EHHQ XVHG WR SORW WKH VODVKLQJ DQG IORDWLQJ DFWLRQV :H GHFLGHG QRW WR XWLOL]H
3OXWFKLN¶V PRGHO EHFDXVH« 1RWH WKDW WKH WKUHH YDULDWLRQV LQ HDFK RI WKH DFWLRQV PHDQV WKHUH LV VFRSH IRU
FRQVLGHUDEOH PRYHPHQW DFURVV WKH JUDSK )RU H[DPSOH EHDWLQJVODVKLQJ LV D VDWLVI\LQJ PRWLRQ KDFNLQJ
WKURXJK XQGHUJURZWK ZKHUHDV ZKLSSLQJVODVKLQJ ZKLVNLQJ IDVW LV PRUH DJLWDWHG LQ QDWXUH $OO WKUHH
YDULDWLRQVRIWKHVODVKLQJDFWLRQEHDWLQJWKURZLQJDQGZKLSSLQJKDYHVLPLODUO\KLJKOHYHOVRIDURXVDO7KH
YDULDWLRQVRIIORDWLQJVWUHZLQJVWLUULQJDQGVWURNLQJDUHJHQHUDOO\SOHDVDQWDQGODQJXLG,QGHVLJQLQJJHVWXUDO
LQWHUDFWLRQVLWLVWKHUHIRUHQHFHVVDU\WRFRQVLGHUKRZPXFKYDULDWLRQVKRXOGEHSHUPLVVLEOH,IWKHWHOHSKRQH
GLDORQO\SHUPLWVWKHXVHUZKRLVLQDKXUU\RULQDQDJLWDWHGVWDWHRIPLQGWRWXUQWKHGLDODWDUHODWLYHO\VORZ
VSHHGGRHVWKLVIUXVWUDWHWKHXVHURUKHOSFDOPWKHPWRDVWDWHRIPLQGPRUHDOLJQHGZLWKWKHQDWXUHRIWKH
DFWLRQ"WKLVLVVWLOOZULWWHQIRUWHOHSKRQH±FKRRVHDPRYHPHQWIXQFWLRQLQUHODWLRQWRVFUHHQDQGUHZULWH
DFFRUGLQJO\ 
 'RWKLVIRUWKH.LQHFWRSHUDWLQJDVFUHHQHJVZLSH+RZWKHPRYHPHQWFDQFKDQJHEDVHGRQPRRGWKH
ODFNRIUHVLVWDQFHIHHGEDFNWKHODFNRIVHTXHQFHWKHDOLJQPHQWRIIXQFWLRQDOLW\ 
 
6. CONCLUSIONS 
7KLVSDSHUGLVFXVVHVKRZ/DEDQ¶VHIIRUWDFWLRQVFDQEHDSSOLHGWRWKHDUHDRI*&8,DQGKLJKOLJKWVWKDWZKLOH
HUJRQRPLFVDUH IXQGDPHQWDOWRKXPDQPDFKLQHLQWHUDFWLRQV LVVXHVVXFKDVJHVWXUHFXOWXUHDQGFRPSOH[LW\
FDQ EH XWLOLVHG WR HQJHQGHU JUHDWHU VDWLVIDFWLRQ LQ WKH SK\VLFDO RSHUDWLRQ RI SURGXFWV7KH UHVXOWV IURP DQ
H[SORUDWRU\ZRUNVKRSDUHSUHVHQWHGZKHUHLQWHUIDFHVZHUHUHLPDJLQHGWRRSWLPLVHSK\VLFDOPRYHPHQW:KLOH
WKHH[HUFLVHZRUNHGZHOOLQXQGHUVWDQGLQJWKHUROHRIWKHERG\LQUHODWLRQWRRSHUDWLRQRIWKHLQWHUIDFHVLWZDV
IRXQGWKDW3OXWFKLN¶V:KHHORI(PRWLRQGLGQRWDOLJQREYLRXVO\WR/DEDQ¶VHIIRUWDFWLRQVRULQFOXGHDQXPEHU
RI IHHOLQJV WKDW ZHUH LGHQWLILHG DV GHVLUDEOH LQ WKH LQWHUIDFH GHVLJQ VXFK DV SHQVLYHQHVV RU VHFXULW\ ,W LV
WKHUHIRUHUHFRPPHQGHGWKDWIRUVLPLODUERG\RULHQWDWHGLQWHUIDFHUHVHDUFKWKDWRWKHUHPRWLRQDOIUDPHZRUNV
DUH H[SORUHG IRU WKHLU VXLWDELOLW\ 7KUHH FDWHJRULHV RI *&8, GLUHFW DFWLYDWLRQ UHPRWH FRQWURO DQG JHVWXUH
UHFRJQLWLRQKDYHHPHUJHGDQGWKHVHPD\EHRIXVHLQVWUXFWXULQJIXUWKHULQYHVWLJDWLRQVLQWRWKHXVHRIJHVWXUH 
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